1. What is a Force?

This course is all about forces.

Discussion: 
Where have you heard the word force before? 

What do you think a force is?


Can you give examples of where you have seen forces acting?

Look at the examples your teacher will show you on the screen. In each case try to work out what applies the force and what the force acts on.

Activity:
Your teacher will demonstrate some forces acting in the classroom.

Notes:
Copy and complete:  


A force is a ______or a ______.

What effects can a force have?

Around the room are 5 different stations showing the effects a force can have.

Activity: 
Go to each of the stations and follow the instructions at each one.

Notes: 
Copy the title above

Notes:
Copy and complete:


Forces can make things happen.


The bigger the force the bigger the effect.


For example: Forces can change the _______of an object.


If an object is stationary a force can make it start to_______.


Forces can make a moving object ______up or _______down.


A force applied to the side of a moving object can make it change ________without changing its speed.

2. Measuring Forces

Activity: 
Collect a spring and apply a pull force to the ends.

Discussion: 
What happens to the length of the spring as you apply a force to it? If you increase the force what happens to the amount the spring stretches? Can you see how the spring could be used to measure the size of a force?

If the spring increases its length by the same amount when we increase the force on it by the same amount we say the length and the force are proportional. 

If ‘force applied’ and ‘increase in length’ are proportional we can use the increase in length as a measure of the force.

Making a force measurer.

Notes: 
Copy the heading above and then copy the following table for your results:

	Number of ‘units of force’ applied to spring.
	Position of pointer on the scale (cm)

	0
	

	
	

	
	

	
	

	
	


Collect: 
Spring with pointer, scale, weight carrier, 4 metal discs, clamp, boss and clamp stand. 

Activity: 
Hang the spring and pointer from a clamp and attach the weight carrier.

Place the scale vertically behind the pointer and move the clamp until the pointer points to the zero on the scale. (Each disc applies one ‘unit of force’ to the spring.)

Add a disc to the hanger and record in your table where the pointer points to on the scale.

Do the same for 2, 3 and 4 discs. 

Notice that you already know where the pointer points to when no force is applied so you can fill in this row of the table as well.

Activity: 
Collect a sheet of graph paper and plot a line graph from your table of results.

(You should remember how to work out which is the independent variable and which is the dependant variable and which variable goes on which axis of your graph.)

If the points make a straight line we can say the force and the length of the spring are proportional and we can use the length of the spring to measure the force.

Activity:
Draw the ‘best fit’ straight line using your points (remember a ‘best fit’ straight line does not have to go through each of your points)

Stick your graph into your jotter.

Notes:
Copy the following sentence:

Our graph shows that the amount a spring stretches can be used to measure the force that was applied to it. 

Newton balances.

The most common force measurer we use works the same way as the force measurer you made. It is called a Newton balance.

It measures the force in units called Newtons. Newtons are usually shortened to N.

Collect: 
A  Newton balance, a diagram of a Newton balance. 

Notes: 
Copy the title above.

Activity:
Label the diagram using the following word bank:


Notes:
Fill in the missing words in the paragraph in the cut-out.

Activity:
Stick the diagram into your jotter.

3. Investigation – Force and Movement

In this investigation you are going to apply a force to launch a small wooden puck along a desk. You will then measure how far the puck slides along the desk.

Collect:
A launcher, a wooden puck, meter rule, felt tip pen, Newton balance.

Discussion: 
Think about the following questions :

Do you think the size of force applied to the puck at launch will effect how far it slides? 

If so how do you think the force at launch will affect the distance it travels? (what do you think will be the relationship between these two things?) ( what you think will happen is called your hypothesis)

How are you going to change the force you apply to the puck?

How are you going to measure the force you apply to the puck?

What will be your starting and finishing points when measuring to see how far the puck has moved?

Activity: 
Place the puck in the launcher then attach the Newton balance to the wee metal ring.

Pull the puck backwards using the Newton balance until the balance reads 2N. 

Using the felt tip pen make a mark on the base in line with the back of the puck at this point and label it ‘2N’

Do the same for forces of 4N, 6N, 8N and 10N.

Take away the Newton balance and pull the puck back to the 2N mark by hand.

Release the puck and measure how far it went.

Choose one person to record results and get them to copy out the table below in their jotter. Record the results in the table.

	Force applied to puck. (Newtons)
	Distance puck moved (first try) (cm).
	Distance puck moved (second try) (cm)
	Distance puck moved (third try) (cm)
	Average distance puck moved (cm)

	0
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Repeat this another two times for this force and find the average  distance the puck moved when a force of 2N was applied to it.

Do the same for a force of 4N, 6N, 8N and 10N.

you can also fill in the table for a force of 0N (how far did the puck go when you applied no force to it?)

Activity: 
Collect a sheet of graph paper and draw a graph from your results

Notes:

Write up the experiment in the same way you did in the ‘Introductory’ topic at the beginning of S1. i.e. your write-up should include:

· a title
· the aim of the experiment

· your hypothesis (what you think will happen)

· a labelled diagram of the apparatus

· a description of your method
· a table of results
· a graph of your results

· a conclusion.
                    You can use the words in bold above as sub-titles for each section of your write-up to help keep you on track.
4. Types of Force

Although forces are always ‘pushes’ and ‘pulls’ these pushes and pulls can arise in different ways.

Forces that arise in different ways are often given different names.

Activity:

A series of stations has been set up round the room. At each station follow the instructions and try to answer the questions- you will be asked what you think the answers are at the end of the lesson.

Collect:

a diagram sheet of the stations
Activity:

Try to match the names of the forces from the following word bank with the stations that you looked at. Write the name of the force involved next to the diagram of that station.

     Word Bank:

  

Activity:

Draw an arrow on each diagram showing the direction the force acted in.



Stick the diagram sheet into your jotter.
Discussion: 
Three of the forces you have looked at involve a force acting over a distance without the objects involved touching each other: what are these three forces? 

Notes:

Copy and complete:



Most forces arise through contact between the objects involved except the _________force , the _________force and the _________force which can act through empty space.

5. Investigating the magnetic force.

Around 2500 years ago the Greeks discovered a type of black stone that attracted little pieces of iron. The Greek name for this stone was magnetite. 

Nowadays anything that attracts iron is called a magnet. Anything that is attracted to a magnet is said to be magnetic.

Magnetic Poles

The two ends of a magnet are called the South Pole and the North Pole. The North pole is often painted red and the South pole blue.

Discussion:
Do you think you could separate the North pole and the south pole by cutting the magnet in half?

Activity: 
Collect two bar magnets.



What happens if you try to bring two North poles together?



What happens if you try to bring two South poles together?



What happens if you try to bring a South pole and a North pole together?

Notes.

Copy the above heading and copy and complete the following: 



If you bring two North poles together they_______



If your bring two South poles together they ________



If you bring a North Pole and a South pole together they ________.

The magnetic field round a bar magnet.

The magnets can exert a force over a distance without touching. We say that the magnet has a magnetic field around it. Can you see this magnetic field? If another magnet comes into this field it will experience a force.

What does this magnetic field look like?

Activity: 
Put a bar magnet on the desk and cover it with a sheet of paper so that the magnet is in middle of the paper. Gently tap some iron filings from the container onto the paper from a little above the paper. The iron filings should form lines called field lines (if they don’t gently tap the paper from the side) Where the lines are close together is where the field is strongest.

Notes: 

Copy the title above

Notes:

Copy the diagram of a magnet below and draw on the magnetic field lines.



Notes: 

Label a part where the magnetic field is strong and a part where it is weak.


The compass

A compass is a small magnet balanced on a pivot so that is free to turn.

Activity: 
Collect a compass and check that it acts like a magnet by bringing a North pole from a bar magnet up to it and then a South pole up to it.

When a compass is moved far away from the bar magnets it always points in the same direction.

Activity:

Try it and see if this is true. 

Discussion:
Can you explain this? How might this property of always pointing in the same direction be useful?

Notes:

Copy the title above.

Notes:

Collect a diagram of a compass and label it using the list below: 


Notes:

Stick the diagram into your jotter

Notes:

Copy the following paragraph:



The earth itself is a giant weak magnet and the poles of the compass are attracted to the earths magnetic poles and so always point in the same direction.

6. Electromagnets

The bar magnets we used in the last lesson are an examples of permanent magnets – the magnet is always on. 

Permanent magnets can be used in many places.

Discussion: 
Think of as many places as you can where permanent magnets are used.

Magnets are very useful in lots of places but it would be even more useful to have a magnet whose magnetism can be switched on and off- an electromagnet.

Making an electromagnet.

Collect: 

Metal rod, short length of wire (purple), lab pack, small compass

Activity:

Leaving 10cm of wire free wrap the rest of the wire round the metal rod leaving another 10cm free at the other end.

 

Make sure the lab pack is off 



Unscrew the red and black terminals on the lab pack until you can see a little hole in the metal of the terminal. Place one end of your wire through one of the holes and the other wire through the other hole. (make sure only the bare metal of the wire goes through the hole and not the plastic insulation) 



Switch on the lab pack so that electricity flows through the wire. You should have made an electromagnet !

Activity: 
See if the rod can now attract the paperclips. How many paperclips can your electromagnet hold up end to end?

Activity: 
Bring up a compass and see if the small permanent magnet is affected by your electromagnet.

Discussion:
How could you switch off the magnetism in your electromagnet?

Discussion:
There is a way to swap round the north pole and the south pole of an electromagnet without actually turning it around- how do you think this could be done?

Activity:

Try this and then bring up a compass – if the other pole of the compass is now attracted to the same end of the electromagnet you have swapped poles.

Discussion:
There are two ways you could make your electromagnet stronger – what do you think they are?

Activity: 

Collect another piece of wire (yellow) and try to make a stronger electromagnet – how many paperclips can your magnet now hold up end to end?

Notes:

Copy the title above.

Notes:

Copy the above diagram.

Notes:

Copy and complete:

We can make an electromagnet by putting ______ current through a coil of wire. To swap round the poles of an electromagnet we change the _________the electrical current flows through the wire. 

We can show that the poles of the electromagnet have swapped round by bringing a _______ up to the end of the electromagnet – the needle now points in the _______ direction.

To make the electromagnet stronger we can increase the number of _______ in the coil or we can ________the amount of electrical current that flows through it.

7. The force of Friction

If you slide your jotter along the bench it soon comes to a stop. It’s stopped by friction. Friction is a force that occurs when one material tries to slide past another. The two surfaces ‘catch’ on each other and the effect is that the moving object is slowed down or stopped.

Friction does 3 things:

1. Friction slows things down. 

2. Friction wears things away.

3. Friction produces heat.

Watch and listen carefully as your teacher shows you slides and demonstrations of these three things happening when friction is present.

Notes: 
Copy the title above.

Notes:
Copy and complete:

Friction is a ________that occurs when one material tries to ________past another. Friction always produces________ Friction always tries to _________ movement. Friction_______ things away.

Discussion:
What do you think the force of friction depends on?

Do all surfaces give the same amount of friction when they slide over each other?

Notes:
Copy the title above and the table below.

	Material on first surface
	Material on second surface
	Force of Friction (N)

	
	
	

	
	
	

	
	
	

	
	
	


Collect: 
Two blocks of wood with material glued to their faces, some weights, a Newton balance

Activity:
Put one wooden block on top of the other.

Record in your table the material on the surfaces that are facing each other.

Connect the Newton balance to the upper block of wood using the hook.

Put the weights on top of the upper block of wood.

Holding the bottom wooden block stationary pull on the Newton balance until the upper block just starts to move.

Record the biggest force read by the Newton balance just before the block started to move.

Complete your table for these two materials.

Repeat the experiment with different combinations of surfaces facing each other.

Complete the table.

Notes: 
Write a paragraph describing in your own words what you did in this experiment.

Include a conclusion for your experiment-what did you find out? (the conclusion should answer the question in the title of the experiment).

8.  Increasing and decreasing Friction

When friction is present some of the kinetic (movement) energy of the moving object is converted into heat energy. This is why friction always slows moving things down and why it always produces heat.

Discussion:
Sometimes we want to increase friction.



Can you think of times we would want to increase friction and why we would want to increase it?

Discussion:
Sometimes we want to decrease friction.



Can you think of times we would want to decrease friction and why we would want to decrease it?

Notes:

Copy the above title.

Notes:

Copy and complete:



Sometimes we want to increase friction. An example of this would be: ___________________________________



Sometimes we want to decrease friction. An example of this would be: ____________________________________

Activity:

Around the room are 6 experiments. Go to each station in any order, read the instructions and carry out the experiment.

Notes:

For each experiment copy the title into your jotter and do the corresponding ‘copy and complete’ for that experiment. 

1.Steel ball falling through water and through glycerol

Notes: 

Copy and complete: 



The thicker the liquid an object moves through the _________ the friction and the ________ it goes.

2. Balloon slider

Notes: 

Copy and complete:



The slider went ________ along the bench with the balloon attached. This is because it slid on a layer of _________ which ________ the amount of friction.

3. Block with rollers and without rollers.

Notes: 

Copy and complete:



Putting rollers under an object _________ the amount of friction between it and the bench and therefore _________ the force needed to move it.

4. Hinge with oil and hinge without oil.

Notes: 

Copy and complete:



Oil is a ‘slippery’ liquid. The oiled hinge needed a _________ force to open it because the oil had _________ the friction between the moving parts.

5. Shape of the moving object (parachute).
Notes:

Copy and complete:



The ball with the loose hankie went ________ than the rolled up hankie as it fell through the _______. This was because it had a bigger surface area and therefore more air ________

6. Metal disc with small beads underneath and without. 

Notes: 

Copy and complete:



The disc with the beads spun round for a ________ time. This was because the beads rolled between the two surfaces and so _______ the friction.

9. Weight Force -the pull of the earth

Hold your pen just above your jotter and then let it go – what happens? – have you ever wondered why this happens?

It turns out that all masses in the universe attract all other masses in the universe. The force of attraction is too small to notice unless one of the masses is very big (about the size of a planet!)

The pull of a planet on a mass is called the ‘force due to gravity’ or the weight force.

Weight and Mass

These are not the same thing!

Your mass is the amount of matter in your body. 

Mass is measured in kilograms.

Your weight is the pull of the planet on your mass.

Weight is a force.

Weight is measured in Newtons

Discussion:
What do you think would happen to the amount of matter in your body (your mass) if you went to (a) the moon (the moon is smaller than the earth), (b) a planet bigger than earth and (c) ‘deep space’ far from any planet?

Discussion:
What do you think would happen to the pull of the planet on your body (your weight) if you went to (a) the moon, (b) a planet bigger than earth and (c) ‘deep space’ far from any planet?

Notes:
Copy the title above.

Notes:
Copy and complete:

Mass is the amount of ________ in a body measured in ________. 

Weight is the ________ of a planet on a mass. Weight is a ________ and is measured in _________.

Notes:
Copy and complete the following table using the following phrases:

More than on earth, less than on earth, same as on earth, zero

	
	My mass in kg
	My weight in N

	Moon
	
	

	Big red planet
	
	

	Deep space
	
	


Experiment to find relationship between mass and weight on the surface of the earth.

Notes:
Copy the heading above.

Notes:
Copy the following table.

	Mass

(grams)
	
	
	
	
	

	Weight

(Newtons)
	
	
	
	
	


Collect:  
Five 100g discs and a Newton balance (0-10N).

Activity:
Put 100g onto the Newton balance and find the pull of the earth on it (it’s weight). Fill out the first column of your table. (The mass of the discs are written on them in grams.)

 
Do the same for 200g, 300g, 400g and 500g and complete your table.

Activity:
Draw a graph of your results with mass along the x-axis and weight up the y-axis. Remember to label your axes and put units on them.

Draw a ‘best fit’ line through your points and stick it into your jotter.

Notes:
Answer the following question.

Are mass and weight on the earths’ surface related to each other?

Notes:
Using your graph describe how mass and weight are related to each other on the surface of our planet. (hint : If you increase the mass what happens to the weight?)
Copy and complete:
From my graph I estimate that the pull of 

the earth on 1kg is _________

The pull of the earth on 1kg of mass is called the
gravitational field strength (‘g’).

‘g’ for earth =  _________

10. Balanced and Unbalanced Forces

If more than one force act on an object we need to add these forces together to find the ‘overall force’ or the resultant force on the object. 

In this lesson we are going to apply two forces to a trolley. One of the forces will pull towards the left and one of the forces will pull towards the right. 

If the force to the left and the force to the right are the same we say the forces are balanced.
If the force to the left and the force to the right are not the same we say the forces are unbalanced and that there is a resultant force in the direction of the biggest force.

We will apply forces to a wooden block by hanging masses from pulleys at each end. The following diagram shows the set-up we are going to use:

The ‘pull force’ we apply to either end of the wooden block will be the weight force of the hanging mass at that end.

We are going to change the pull force from either side (by changing the hanging masses on that side) and see what happens to the wooden block.

Notes:
Copy the title above.

Notes:
Copy the diagram above.

Notes:
Copy the following table:

	Mass on left (g)
	Mass on right (g)
	Force to left (N)
	Force to right (N)
	Forces balanced?

(yes/no)
	Any movement? (yes/no)
	Direction of movement.

	100
	100
	
	
	
	
	

	100
	200
	
	
	
	
	

	300
	100
	
	
	
	
	

	300
	300
	
	
	
	
	

	200
	400
	
	
	
	
	

	200
	200
	
	
	
	
	


Collect:
Wooden block with string attached, board with pulleys, four 100g masses, two mass holders (also 100g), Newton balance

Activity:
Look at the masses in the first row of your table. Use the Newton balance to find the weight force these masses apply to the wooden block and fill this in in the second two columns of your table.

Holding the wooden block in position at the centre load the masses onto the mass holders at each end of the board.

Release the wooden block and watch what happens.

Fill in the rest of the first row in your table.

Repeat for each row in your table.

Notes:
Copy and complete:

When the forces on the wooden block were _________ the block didn’t move.

When the forces on the block were unbalanced the block _________ in the direction of the unbalanced force.

Working out the size and direction of the resultant force.

The following diagram should show you how to do this.



Can you see that the resultant force is 20N to the right and that the box will move to the right?

Collect: 
A cut out on balanced and unbalanced forces.

Activity:
Fill out the table beneath each diagram and stick the completed cut out into your jotter.

11. The Law of the Lever

A lever is like a ‘see-saw’ with a balance point (called the pivot) and two ends that you can apply forces to.

When the see-saw is balanced it doesn’t turn to the left or turn to the right but stays horizontal.

With a lever, the pivot does not have to be in the middle so the lever can look like this:

By applying forces to the left and right hand sides the lever can still be balanced so that it doesn’t turn to the left or to the right.

You are going to try to find a rule for when the lever is balanced that links the following four things:

· The size of the force applied to the left hand side of the lever (called F1). 

· The distance from the pivot to the point where the force was applied on the left hand side (called d1).

· The force applied to the right hand side of the lever (F2).

· The distance from the pivot to the point where the force was applied on the right hand side (d2).

The following diagram shows you the set up you are going to use and where the different forces and distances fit on.





Notes: 
copy the title above.

Notes: 
copy the diagram immediately above.

Notes: 
copy the following table.

	Distance  on left hand side (d1) 

cm
	Force on left hand side (F1) (N)
	Distance on right hand side (d2)  cm
	Force needed on right hand side for balance (F2) (N)
	F1xd1
(Nm)
	F2xd2
(Nm)

	20
	5
	20
	
	
	

	10
	6
	20
	
	
	

	5
	8
	15
	
	
	

	5
	10
	20
	
	
	


Collect:
lever (length of meter rule), two Newton balances, clamp and clamp stand.

Activity: 
Look at the first row of the table. 


Put the hook of one Newton balances through the hole in the meter stick at the distance shown in the table on the left hand side. 


Put the other Newton balance at the distance shown in the table on the right hand side.


Apply the force shown in the table on the left hand side using the Newton balance.


See what force you need to apply to the Newton balance on the right hand side to balance this.


Write down the balancing force needed on the right hand side into your table.


Complete your table for the other forces and distances.

Discussion:
Look at the numbers in the last two columns in your table.


Can you work out a rule that links F1, d1, F2 and d2?

The last two columns in your table should be roughly equal showing that:

 

In words this means that:

“The force applied to the left hand side of the lever times the distance from the pivot the force was applied on the left hand side = The force applied to the right hand side of the lever times the distance from the pivot the force was applied on the right hand side”

This is rule is called the Law of the Lever and lets us do lots of useful calculations.

Notes: 
Copy the box that shows the law of the lever in symbols.

Activity: 
By using the ‘law of the lever’ work out in your jotter what the missing number d2 is in the following diagram. Show your working.



Activity: 
Work out the missing force F1 in the following diagram. Show your working.




12. Force Changers - Machines
In this lesson you are going to look at simple devices called machines. 

A machine is a force changer: a force applied at one part of the machine gets changed into a different size force at another part of the machine. If the ‘force out’ is bigger than the ‘force in’ then we can think of the machine as a force multiplier. This is very useful.

It looks like we are getting something for nothing here (we get a bigger force out than we put in) but it turns out we are not. 

The small force we put in moves through big distance and the big force we get out moves through a small distance. 

What we gain in force we lose in distance.

The rule for this is as follows:





Notes:
Copy the title above.

Notes:
Copy the rule in the box above.

You are going to look at 5 different machines around the classroom.

Collect: 
A cut-out showing diagrams of the different machines and their names.

Activity:
In each case you will put a small force in at one part of the machine and should find that you get a big force out at another part of the machine.


You should also note the distance moved by the part of the machine where you put in the small force and the distance moved by the part of the machine where the big force appeared. 


In each case what you find should be in agreement with the rule for machines we wrote down above.

Notes: 
Draw a long, thin arrow at the part of the machine where you put the small force in. 


Label this arrow “small ‘force in’ over long distance”.


Draw a short, thick arrow at the part of the machine where you got a big force out.


Label this arrow “big ‘force out’ over short distance”


Stick the cut-out into your jotter.

Notes: 
Using the ‘rule for machines’ that you copied down at the start of the lesson explain in your own words why a machine can be described as a ‘force multiplier’.

Notes: 
We have looked at 5 different machines today. Think of three situations where you have seen one of these machines outside the classroom. In each case write down which of the 5 machines it was and describe what it was being used for.
13. Pressure

Activity:
Place a pencil horizontally between the palms of your hands. Push in gently from either side so that you apply the same force to each end of the pencil.

Did you find that the sharp end of the pencil dug into your hand more than the blunt end?

Discussion:
Why did the sharp end dig into your hand more than the blunt end if both ends of the pencil were applying the same force to your hands?

The answer to this question has to do with the area over which the force acts.

If a force acts over a small area it’s as if it’s ‘concentrated’ into that small area and so has more of an effect.

The quantity that takes into account both the force and the area the force is spread over is called the Pressure.
Because the same force was spread over a greater area with the blunt end of the pencil the pressure was less and it did not dig into your hand so much as the pointed end.

To work out what the pressure is we divide the force in Newtons by the area that the force acts on in square metres: 


                              


It follows that the unit for pressure must be Newtons per square metre. In symbols this is N/m2
Notes:
Copy the title above.

Notes:
Copy and complete: 

Pressure is defined as ________ (measured in ________) divided by_________ (measured in _________) The units for pressure are _________

Notes:
Copy the equation for pressure above. 

Collect : 
1/2 sheet of graph paper.

Activity: 
You are going to work out the pressure you exert on the floor when you stand on one heel (in Newtons per cm2)

By standing on the scales find out your weight in Newtons and write this down.

One member of the group take off one shoe and trace round the outline of the heel on the graph paper.

Count up the number of square centimetres in the outline of the heel (you may have to do a bit of estimating)

Using the equation for pressure work out the pressure you would exert on the floor if you stood on one heel.

Write this pressure down (remember the correct units)

Collect: 
A heel from a high-heel shoe.

Activity:
Repeat the above exercise but this time work out what the pressure on the floor would be if you balanced on one heel of a pair of high-heel shoes.

Write this pressure down (remember the correct units)

Notes:
Using your two results write a report of what you did and explain which of the two shoes is more likely to make holes in wooden dance floor.

Notes:
Choose three of the following questions and write the answers to them in sentences in your jotter (the word ‘pressure’ should appear in each of your answers).

1. A ‘magic’ trick involves lying down on a bed of nails. Explain how a person could lie on a bed of nails without hurting themselves but couldn’t stand on it.

2. Which tyres would you fit to your car to get over a boggy field without sinking in –fat tyres or thin tyres?  Explain.

3. Why does a sharp hypodermic syringe needle penetrate your skin but a blunt pencil point pushed with the same force doesn’t?

4. Explain why camels have wide splayed feet.

5. Explain why a person sinks into snow when they try to walk over it but can ski over it without sinking in.

14.Building a straw bridge

Bridges have to be able to deal with large forces (the weight of the bridge itself and the weight of any load it carries) and transmit these forces through the structure to the sides of the bridge.

Materials (likes straws) that are not particularly strong on their own can be surprisingly strong if they are used in the best way in a structure. The following demonstrations should show you this.

Demonstration 1:

Crushing an egg by squeezing it in one hand.

If force is applied to an egg by dropping it on the floor it seems very weak and smashes easily. However if the force is applied differently the egg can be very strong.

Demonstration 2:

Applying the same force to a coke can from 2 directions.

Watch the demonstration and notice that the same size of force on a structure from different directions can have very different effects.

Bridge building competition.

Collect: 
9 straws, small nail, scissors, 1m of thread, wooden gap to be bridged, small lump of blutak.
Activity:
Your mission in this lesson is to design and build a bridge over the gap using only the materials given to you. The group whose bridge supports the most weight at the end will be the winner.

Watch the slide show for ideas on different kinds of bridges you could try to build.

Competition rules

· Only the materials given can be used.

· The thread can only be used to connect the straws together or to the end blocks (it can’t be used to bridge the gap).

· No part of the bridge can touch the area between the wooden blocks.

· Your teacher will tell you how long you have to build your bridge.

· At the end of the given time each group’s bridge will be loaded with weights until it collapses.

· The bridge that can withstand the biggest weight before it is destroyed is the winner.

· Teachers’ judgement is final.

Good luck!
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Magnetic force, 


Electrical force,   


Weight (gravitational) force, 


Buoyancy force,   


Friction force, 


Force due to air pressure, 


Compression force due to squashing,    


Tension force due to stretching, 


Lift force due to fast-moving air,


Surface tension force in a liquid.
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F1 x d1 = F2 x d2





600N





400N





d2





3m





2m





4m





F1





8N





            Big ‘force out’ 


               x 


Small distance ‘force out’ moves.





      Small ‘force in’


               x 


Big distance ‘force in’ moves





=





Force (in Newtons)





=





Area (in square metres)





Pressure








PAGE  
39

